ABA treatment of germinating maize seeds induces VP1 gene expression and selective promoter-associated histone acetylation.
Seed germination commences from a low metabolic state to a bioactive state and is associated with changes in the pattern of gene expression. Recent studies have revealed that epigenetic processes are involved in abscisic acid (ABA)-regulated seed germination processes. In this study, we showed that the expression of both histone acetyltransferases (HATs) and histone deacetylases (HDACs) was increased gradually during seed germination accompanying an increase in overall acetylation level of histone H3. Application of exogenous ABA repressed the expression of HATs as well as HDACs and delayed histone acetylation. Suppressing HDAC by treatment with an HDAC inhibitor, trichostatin A (TSA), led to an increase in global histone acetylation and inhibited seed germination and growth. However, ABA and TSA both delayed the downregulation of the embryogenesis-related gene viviparous1 (VP1) during seed germination. The further chromatin immunoprecipitation experiments showed that the promoter region of the VP1 gene was deacetylated during seed germination, and this deacetylation event was inhibited by both ABA and TSA. These results suggested that a balance of the two enzymes HATs and HDACs affected the acetylation status of the VP1 gene and ABA selectively activated its transcription by an accumulation of acetylated histone H3 associated with the promoter region during seed germination.